Abstract : VR technology is an emerging IT innovation that greatly affects consumer behaviour and consumer perception of products. The aim of this study is to examine how the virtual reality phenomenon can be used as a marketing communication tool and how its usage affects the reception of individual components of a marketing message. The research conducted examined the possible impact of virtual reality on message perception and attitude towards particular offers. Additionally the authors wanted to find out whether there was a relationship between the use of virtual reality and the acceptance of new technologies in marketing communication. To verify the stated hypotheses empirical research was conducted involving an experiment with 150 observations of respondents taking advantage of three different marketing communication tools including: VR presentation with Oculus Rift hardware, video and printed advertisements. The results obtained reveal that VR technology positively and significantly impacts the reception of the offer, the technology involved and the presentation itself.
Introduction
Virtual Reality is a computer based technology that makes it possible to simulate a real environment in which the user can experience the feeling of being present (Serrano, Botella, Baños and Alcañiz, 2013) . Virtual reality is often
Virtual reality -the concept
The concept of virtual reality is a bit of a conundrum (Steuer, 1992) , offering many equivalent definitions (e.g. virtual environments, synthetic experience, virtual worlds, artificial worlds, artificial reality). Virtual reality is a medium composed of interactive computer simulations that sense the participant's position and actions and replace or augment the feedback to one or more senses, offering the participant a feeling of being mentally immersed or present in the simulation (a virtual world) (Sherman, 2003, p. 13) . Virtual reality induces targeted behaviour by using artificial sensory stimulation, while the organism has little or no awareness of the interference (La Valle, 2017, p. 1) . Mazuryk and Gervautz (1996) describe VR as "an interactive and immersive (…) experience in a simulated (…) world". The highlight the fact that given the greater interest in computer graphics the boundary between 3D computer graphics and virtual reality is blending and thus it is very important to determine appropriate definitions of VR technology components. Two terms that are very important in the VR dictionary are also mentioned. The first of them is telepresence, defined as the experience of presence in an environment by means of a communication medium (Steuer, 1992, p. 79) . It happens when an operator manipulates the user remotely from a distance (operator's room) and at the same time receives a sensory feedback that lets them feel just as if they are in the place where the action occurs. Telepresence is considered an important construct in virtual reality research where two main perspectives dominate: a psychological and a technological (Yin, Cicchirillo, & Drumwright, 2012) . Various studies have found that presence influences the perceived product knowledge, brand attributes (Grigorovici & Constantin, 2004; Hopkins, Raymond, & Mitra, 2004) , recall and recognition (Keng & Lin, 2006) , attitudes towards advertisements (Hopkins et al., 2004) and purchase intentions. Generating a sense of presence depends on the media involved, user characteristics (perceptions of interactivity and vividness) and individual attention to media stimuli (Lessiter, Freeman, Keogh, & Davidoff, 2001) . Mazuryk and Gervautz (1996) have also pointed out how VR experience is actually delivered to the user. In theory a computer should generate multiple-sensory impressions that affect all of the user's senses on various levels so that they can experience a full immersion in a realistically responsive virtual reality. Based on the level of immersion the authors name three types of VR systems. The first is Desktop VR, also referred to as a Window on the World, which lets users only watch the content offered using regularly displayed images. Fish Tank VR is an evolution of Desktop VR. It takes advantage of the motion parallax effect to enhance the VR impressions because it supports head tracking; however there is no sensory feedback for the user and the image is still displayed on the screen. The third level is based on immersive systems. This technology is implemented in the most advanced VR devices and includes head-mounted display (HMD) to provide the best possible view to the user -a first-person perspective and reacts to changes in his position or orientation. The whole simulation can be also enhanced further by sound or haptic and sensory stimuli.
The specificity of the VR technology is that in combining hardware and software together it can create a reality where people can find various types of possibilities. From creating a whole new entertainment segment (such as movies, games, free time apps), improving whole navigation processes (virtual 360° maps of routes and places -such as public spaces, buildings, subway stations, guides), through medical application (virtual surgery training or a 3D image of the inner body shown to explain medical cases), cultural and science application (museum exhibitions, virtual learning) ending with the segment for children (bedtime stories, discovering the world apps), etc.
Virtual Reality in marketing communication
Digitalization of communications is an increasing phenomenon, reflected in the way of planning and executing marketing communication (Mazurek, 2011a) . Efficient utilization of marketing communications requires not only a very good knowledge of social phenomena and market processes but also familiarity with the instruments and technologies of information communication. Both marketing theoreticians and practitioners agree that the key condition for marketing communications to be effective is integration of all the means thereof. All the undertaken communication activities need to be consistent in terms of their content and coordinated in time and space. Companies utilising the methods and tools of modern marketing communications are able to interact quickly with consumers (Hajduk, 2016) .
Virtual reality is a relatively new medium that offers new opportunities for content communication. The qualities of virtual reality make it able to manipulate the sense of time and space, to be interactive, and make the user 'control' their experience. According to Biocca (1992b) , there are many research implications of VR on communications, including studies on: the diffusion of virtual reality technology, communication design and cognition or interpersonal communication and cooperative work. All this offers an incredible opportunity to establish a dynamic relationship between the audience and the medium where interactivity and responsivity play a crucial part (Mazurek, 2011b ). An ideal situation is one that involves the creation of a high-quality interface -based on platforms connecting devices, or rather whole realities -so that the user does not see the difference between their own and the virtual world (Barnes, 2016) .
Before the era of the growth of the introduction of new technologies and virtualization processes (Mazurek, 2012) it was quite easy to predict the tools and media needed to communicate with several groups of stakeholders effectively (i.e. to increase brand awareness, communicate sales promotion and proceed with personal selling for business-to-business markets). With time technology (progression in the advancement and spread of the Internet) has made it possible to reach certain customers directly faster and more straightforwardly than ever which has brought about substantial changes in the style and nature of marketing communication.
Virtual Reality (VR) is considered to be one of the most promising technological innovations in business (Gartner, 2016) . As it has become more accessible to consumers at affordable prices it has caught the attention of marketeers as a new way to advertise products and brands (Adams, 2016) . Virtual Reality is applied in tourism industry (making it possible to visit various destinations), experience marketing (allowing the experience of lifestyles associated with particular brands) and various product tests (e.g. test drives of cars) (Scott, 2016; Mandelbaum, 2015) . Despite the growing interest in the application of Virtual Reality in real estate marketing there are not many studies that have investigated the effectiveness of this medium in this specific context. However a study conducted by Benefield et al. (2012) indicated that increasing the visibility of a property through a mix of media, such as open houses and virtual tours, generated higher selling prices.
Retailers such as Carrefour and Alibaba explore opportunities for VR in online shopping and product inspections (Zheng, 2016) . Over the last years advertising has evolved along with technology, embracing such innovations as 3D product presentations and 360° rotation. Compared with the traditional media these allow higher levels of interactivity and vividness resulting in visual richness (Choi and Taylor, 2014; Van Kerrebroeck et al., 2017b) . Vividness, or imagery richness, is considered to be an important factor in marketing communications translating into more realistic product presentations. Cheng, M.H. Chieng, and W.H. Chieng (2014) suggest that imagery richness can be affected by sound or animations. Various studies in marketing literature demonstrate that more vivid imagery results in more positive attitudes among consumers (Van Kerrebroeck et al., 2017b) . Existing studies point consistently to the benefits of application of VR technology to informational marketing communications -that is, to presentation of functional, objective product attributes (Choi and Taylor, 2014) . When it comes to emotional, i.e. hedonic benefits associated with products or brands literature is almost non-existent, with a notable exception of a study by Van Kerrebroeck et al. (2017b) . These authors found that VR generates higher perceptions of vividness and presence compared to a regular, two-dimensional video (Van Kerrebroeck et al., 2017b) . The vividness of VR presentation positively affects consumers' attitudes towards advertisements and brands and stimulates purchase intentions. VR technology improves the communication process and, at the same time, offers a better perception of the marketing message as well as of the advertised products. Thus: 41 F. Grudzewski, M. Awdziej, G. Mazurek, K. Piotrowska, Virtual reality in marketing H1: The form of the offer's presentation influences its perception.
As the product presentation perception is not a unidimensional experience it was decided to investigate the relationship between the form of the presentation and the three aspects of the presentation's perception. H1a: The form of the presentation influences the perceived attractiveness of the offer presented (in this case: an apartment). H1b: The form of the presentation itself influences its reception. H1c: The form of the presentation influences the attitudes towards the use of in-house technology.
Methodology
Respondents were recruited from a group of clients of coffee houses where the experiment was conducted. A total number of 150 usable responses was collected from 75 men and 75 women with a mean age of 36.41 (SD = 8.86). The participants were randomly assigned to three groups (picture, video, and virtual reality space -50 persons each (25 females and 25 males in each group)). It was decided to control the study for gender, as there are gender differences in visual perceptions and attitudes towards technology. (Schroeder, 2010; Sax, 2006) . Therefore in each of the groups the number of males and females was equal (i.e. 25).
The experiment was conducted out of peak hours, before noon, to ensure that the respondents would be least distracted by their surroundings. The respondents were approached by the researchers and asked to participate in the experiment. Once agreed the subject and the purpose of the study were explained to them and all the required details provided. Then the respondents drew lots from a non-transparent bag which included 150 cards (50 containing a description of an apartment with a picture, 50 with a description and a video and 50 with a description and a Virtual Reality presentation in Oculus). 4 The draw was made without returning the cards into the bag. The respondents were presented the apartment promotional materials in pictures, in a video, or as a Virtual Reality presentation in which they had an opportunity to "walk around the place" using VR goggles on their eyes (Oculus Rift). The length of exposure to the promotional material in any form was estimated at around 1 minute 20 seconds -as long as the length of the video. It was to ensure the same time exposure to each kind of material without repeating it. Also, in the case of the video and the Oculus presentation, the sound was turned off as the focus of the study was on the visual aspect of presentation.
After the presentation of the material each respondent filled in a questionnaire which consisted of 18 closed questions related to their perception of the apartment presented, an evaluation of the presentation itself and the attitude towards the new technologies featured in the apartment featured 5 . The respondents answered every question using a scale from 1 to 10, where 1 meant "Definitely not", which was the scale's minimum, and 10 meant "definitely yes". To see whether the questions designed to measure the three aspects of the offer could be grouped into composite indexes, the most commonly used measure of the scale's internal reliability was Cronbach's alpha and mean inter-item correlations were also calculated (Cortina 1993; George & Mallery 2003; Allameh, Esfahani, & Nikbakht, 2017) . The Cronbach's alpha for each of the scales was above 0.75 (as for the apartment's attractiveness, it was 0.871, 0.954 for the presentation assessment scale, and 0.891 for the scale measuring the attitude towards the featured technology) 6 , and the average inter-item correlation ranged from 0.529 (for the apartment's attractiveness scale) to 0.786 (for the presentation assessment scale). The high values of the scales' internal reliability made it possible to calculate the composite indices for every group of questions.
7 For each of the scales, 1 meant the lowest score, and 10 -the highest.
As the participants were randomly assigned to groups (picture, video, Oculus) an analysis of variance (ANOVA) was performed to explore the relationship between the variables with the F-test calculated to test for the significance of differences between the groups (Saunders, Lewis, & Thornhill, 2009; Kirk, 2013) . However due to the fact that the distribution of the dependent variable could not be considered close to normal in every group (i.e. the absolute values of skewness and kurtosis in several cases were higher than 1 (Hair, Black, Babin, & Anderson, 2010) , the Kruskal-Wallis rank test (Conover & Iman, 1981) was applied as well to check whether the ANOVA results were not caused by data distribution anomalies. To assess the effect size, an eta squared (η 2 ) estimate for Kruskal-Wallis H-test was calculated (Tomczak, M. & Tomczak E., 2014) and to test for the significance of the differences for every pair of the groups compared (i.e. picture-video, video-oculus, oculus-picture), a non-parametric post hoc test (the Dunn's post hoc test adjusted by the 43 F. Grudzewski, M. Awdziej, G. Mazurek, K. Piotrowska, Virtual reality in marketing Bonferroni correction for multiple tests) 8 was used. All the statistical analyses were carried out using SPSS 24.0 software.
Results and discussion
As shown in Table 1 the F tests as well as the H tests for all three dependent variables were statistically significant which means that all the formulated hypotheses (H1, H2 and H3) are confirmed.
Considering all the composite indices the means and medians are the lowest for the PICTURE exposition, higher in the case of the VIDEO and the highest in the case of the OCULUS VR system usage and the differences between groups are the largest for the presentation perception (Table 1 and Figure 1) .
The Eta squared estimates show that the variance of the apartment perception is explained by the type of means in 36%, presentation perception in 72%, and technology perception in 49%. This means that the effect was large in every case (Cohen 1988) 9 and that the dependency between the type of the presentation material and the respondents' evaluation was the strongest in terms of the perception of the presentation itself.
The perception of the relationship between the applied technology and the means of presentation is also quite high (between apartment and presentation). It is similar to the occurrence of the halo effect that influenced the positive 
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F. Grudzewski, M. Awdziej, G. Mazurek, K. Piotrowska, Virtual reality in marketing perception of the technology because of the usage of another new technology (Oculus VR system used to present the offer). The pairwise comparisons (Table 2) showed that in each of the three pairs (Picture-Video, Video-Oculus, Oculus-Picture) the differences in the evaluation were statistically significant for each of the dependent variables. In all cases, apart from the Video-Oculus comparison for apartment perception (p < 0.05), the test was significant at α = 0.001 level.
The results of the research show that new technologies enhance marketing communication to a significant extent, translating into a better reception of marketing messages among potential customers. VR technology improves the communication process and, at the same time, offers a better perception of the marketing message as well as of the advertised products. The study has proven that VR technology is ahead of the current means of marketing communication.
H1:
The form of the offer's presentation influences its perception.
The research has confirmed that there is a significant relationship between the means of presentation and the presentation's perception among the respondents. As shown by the comparison between the most traditional means (pictures) and the most modern solution (Oculus VR system). H1a: The form of the presentation influences the perceived attractiveness of the presented offer (in this case: an apartment).
The apartments presented were highest evaluated by the respondents who were shown the offer through the Oculus VR tool. The video presentation did a little worse and the worst result was obtained in the case of communication through pictures. It means that Oculus offers a better user experience and increases the attractiveness of the offer presented. H1b: The form of the presentation itself influences its reception.
Here Oculus did best as well, pictures ended last with the video presentation in between. It shows how the presentation of some products can be improved by specific technology.
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The results obtained prove that VR technology facilitates the adoption of another technology.
Conclusions
VR technology is an emerging innovation that affects consumer behaviour and their perception of the products to which they are exposed to a great extent. Virtual Reality has been examined previously and found to have a positive impact on brand perceptions and purchase intentions thanks to an immersive brand experience (Van Kerrebroeck et al., 2017a) . Virtual representations can give consumers an opportunity to better examine product items such as clothing through the applied technology (Verhagen, Vonkeman, & van Dolen, 2016) . The research, focused on the perception of marketing communication materials, brings some insights into how to conduct such activities in the era of modern technologies. It has also confirmed that VR technology can significantly facilitate presentation of certain market offers in the real estate business. The method applied in the research may become a common practice in this type of business industry in the future. It is possible imagine that one day, every offer on Gumtree or OLX -apart from the pictures of the apartment -will contain a VR presentation where the potential buyers / tenants are able to walk around the place in virtual reality just as they do now in the real world. The positive role of disruptive innovations in the context of marketing communication may result in an increase in companies' willingness to invest more in popularizing their offers through various forms of cooperation with VR software creators. Technological innovations have laid the grounds for a completely new field of communication and content delivery and an innovative approach to them can make the flow of information between different market entities much easier.
Marketing specialists can benefit from this research as well because it clearly shows that traditional paper advertising is the weakest channel of communicating an offer in comparison to more advanced methods (such as video or VR presentations), which proves the great importance of marketing virtualization. Marketing managers should pay more attention to the process of selection of technologies that are to be used in communicating marketing messages. As indicated in the research the use of modern technologies such as video and VR has a very positive impact on the perception of marketing message and translates into a much better reception of the message among potential customers, which means that these technologies can significantly support marketing strategies and sales -especially of equipment and solutions based precisely on such modern technologies. Further research should focus on conducting similar experiments for various types of product categories, the relationships between the reception of technology, the message, and the offer, and the purchase decisions along with the managerial implications of virtual reality usage in marketing communication strategies and tactics.
